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GENERAL 


Descr lpt Ion  of  the  Area  and  Scope  of  the  ProJ ect 

The  Coralvllle  flood  control  dan  Its  located  In  Johnson  County,  Iowa,  about 
three  miles  north  of  Iowa  City.  At  conservation  pool  level,  680  feet  msl ,  It 
forms  a  lake  21.7  miles  long  with  a  surface  area  of  4,900  acres.  At  splllwav 
level,  712  feet  msl  the  lake  extends  35.1  miles  upstream  from  the  dam.  Surface 
area  of  the  lake  at  this  elevation  Is  24,800  acres.  During  a  period  in  the  late 
winter  and  early  spring  the  level  of  the  pool  is  reduced  to  670  feet  msl  in 
anticipation  of  the  use  of  the  impoundment  for  flood  control.  At  this  level 
the  reservoir  has  an  area  of  1,820  acres. 

Surveys  conducted  In  1974  and  1975  indicate  that  at  spillway  level  (712  feet 
msl)  reservlor  capacity  Is  469,400  acre  feet;  40,300  acre  feet  at  conservation 
pmo^  level  (680  feet  msl);  and  10,600  acre  feet  at  670  feet  msl. 

The  Coralvllle  Reservoir  Water  Quality  Project  was  Initiated  in  1964  and 
has  continued  without  Interruption  since  that  time.  The  purpose  of  the  study 
has  been  the  determination  of  the  effects  of  a  flood  control  reservoir  on  the 
chemical  and  biological  character  1st lcs  of  Its  parent  river.  Samples  were 
collected  from  the  Iowa  River  upstream  from  the  reservoir;  at  Johnson  County 
Road  W-48  (formerly  ;  from  the  top,  mid-depth  and  bottom  at  the  reservoir  at 

the  Mehaffev  Bridge  downstream  from  the  l-ake  Mac  Bride  spillway;  and  from  the 
Iftwa  River  at  two  points  downstream  from  the  reservlor  about  one  mile  below  the 
Coralvllle  dam  and  at  the  University  of  Iowa  Water  Treatment  Plant.  During  the 
current  water  year,  samples  were  collected  on  a  weekly  basis  and  analyzed  for 
temperature,  conductivity,  turbidity,  dissolved  oxygen,  pH,  carbon  dioxide, 
alkalinity,  ammonia  and  orthophosphate.  All  other  parameters.  Including  plankton, 
were  determined  on  a  twice  monthly  basis. 
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Determinations  of  pH,  carbon  dioxide,  alkalinity,  dissolved  oxygen  and 
temperature  were  made  in  the  field  at  the  time  of  collection.  Turbidity,  con¬ 
ductivity,  phosphate,  amnonia  nitrogen,  nitrate  nitrogen,  solids,  threshold  odor, 
S-dav  20°C  biochemical  oxygen  demand  and  total  and  fecal  coliform  and  fecal 
streptococcus  populations  were  determined  in  the  laboratory.  Plankton  counts 
were  made  to  determine  genera  and  numbers  present. 

During  the  current  year  two  special  studies  were  also  carried  out:  1)  to 
determine  the  concentrations  of  several  organochlor lne  pesticides  in  fish  from 
the  Coralville  Reservoir  and  the  Iowa  River  upstream  and  downstream  of  the  im¬ 
poundment,  and  2)  to  evaluate  the  zooplankton  community  of  the  reservoir.  These 
studies  are  described  in  detail  in  the  "special  studies"  portion  of  this  report. 

Admin istrat 1 ve  and  Fiscal 

The  project  was  continued  under  the  same  arrangement  as  during  the  preceding 
year.  The  U.S.  Arm>  Corps  of  Engineers,  Rock  Island  District,  furnished  the  major 
portion  of  the  financial  support.  The  University  of  Iowa  furnished  the  remainder 
of  the  funds  for  the  project.  laboratory  space  was  furnished  by  the  University 
of  Iowa. 

METHODS 

Routine  water  samples  were  collected  throughout  the  year  utilizing  a  Kemmerer 

water  sampler.  Laboratory  work  was  performed  in  the  water  laboratory  of  the  Energy 

Engineering  Division,  located  in  the  University  Water  Treatment  Plant.  All  of  the 

1  2 

water  qualicy  determinations  were  made  in  accordance  with  Standard  Methods  or  EPA 
procedures . 

Total  and  fecal  collform  and  fecal  streptococcus  counts  were  made  by  use  of 
the  Mlllipore  Filter  procedure.  Plankton  counts  were  made  on  centrifuged  samples 
by  use  of  the  Whipple  micrometer  disc  and  the  Sedgewlck-Rafter  slide.  Both  of 
these  procedures  are  described  in  Standard  Methods.  A  sample  of  uncentrifuged 
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water  was  also  examined  from  each  site  In  order  to  Include  those  blue-green  algae 
that  are  lighter  than  water  and  are  eliminated  by  the  centrifuging  process. 
Determination  of  edible  tissue  pesticide  residues  In  fish  utilized  extraction 
procedures  and  gas  chromatographic  techniques  described  in  the  Pesticide 
Analytical  Manual.  * 

Quality  Control 

Quality  control  procedures  were  implemented  for  all  laboratory  analysis,  field 
sampling  techniques  and  data  handling. 

All  biological  procedures  were  performed  in  accordance  with  Standard  Methods. 

Bacterial  analyses  were  carried  out  utilizing  sterilized  collection  bottles,  sterile, 

disposable  petri  dishes  and  quality  medlas.  Incubator  temperatures  were  routinely 

monitored  with  thermometers  with  National  Bureau  of  Standards  certification. 

Chemical  procedures  were  performed  in  accordance  with  Standard  Methods  or  EPA 

procedures.  Standards  were  run  within  the  matrix  of  the  samples  at  all  times.  The 

bulk  of  the  reagents  used  were  American  Chemical  Society  certified  quality  or  top 

line  reagents  from  reputable  companies.  All  instruments  involved  in  analyses  were 

part  of  an  annual  or  semi-annual  preventive  maintenance  program. 

Physical  analyses  were  run  in  accordance  with  Standard  Methods.  Instruments 

utilized  in  the  analysis  were  part  of  the  preventive  maintenance  program.  Residue 

weights  were  determined  on  balances  which  are  calibrated  yearly. 

Sampling  procedure  Included  preservation  and/or  any  required  special  handling 

A 

as  directed  in  the  EPA  Manual  of  Methods. 

OBSERVATIONS 

PHYSICAL  CONDITIONS 


During  the  1978  water  year  flow  into  the  Impoundment  as  measured  at  the  Marengo 
gauging  station  was  near  normal  for  the  period  and  far  above  the  1977  water  year 
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moan  flow.  From  late  January  through  early  March  Inflow  was  low  ranging  from  ca. 

390  to  450  cfs.  A  maximum  spring  flow  of  11,000  cfs  was  reported  on  March  21. 

During  the  remainder  of  the  spring  and  most  of  the  summer,  flows  Into  the 
Impoundment  were  near  normal.  A  maximum  flow  of  12,600  cfs  occurred  on  July  21. 

Mean  monthly  flows  during  this  period  ranged  from  3,745  cfs  In  April  to  803  cfs  in 
August.  A  low  flow  for  the  year  of  318  cfs  occurred  on  September  12.  Inflow 
increased  markedly  during  the  latter  half  of  September  when  river  stage  was  above 
normal,  ranging  from  ca.  2,000  to  6,000  cfs. 

Reservoir  level  declined  during  early  October  from  ca.  686  feet  msl  to  ca. 

683  feet  msl  and  then  remained  relatively  stable  at  ca.  683-684  feet  msl  until  mid 
December  when  It  was  gradually  reduced  to  680  msl  by  the  end  of  the  month. 

Reservlor  elevation  was  maintained  at  ca.  680  feet  msl  until  February  6  when  draw¬ 
down  to  670  feet  msl  was  Instituted  In  anticipation  of  spring  runoff.  Reservoir 
elevation  varied  from  ca.  670-672  feet  msl  through  mid  March  and  then  Increased 
rapidly  to  680  feet  msl  by  March  25.  During  the  Aprll-June  period  reservoir  level 
underwent  considerable  fluctuation,  varying  from  ca.  672  on  May  13  to  684  on  June 
30.  A  maximum  impoundment  elevation  for  the  year  of  690.45  feet  msl  occurred  on 
July  24.  Reservoir  level  declined  to  ca.  681  feet  msl  by  early  September  and 
then  rose  to  ca.  687'  msl  by  the  end  of  the  water  year. 

Discharge  from  the  dam  varied  from  ca.  400  to  4,000  cfs  until  late  March 
when  a  maximum  of  9,000  cfs  was  released.  During  the  remainder  of  the  water  year 
discharge  rates  varied  from  a  high  of  6,000  cfs  In  April  to  .<  low  of  150  cfs  In 
September. 

Temperature  (Table  1  ) : 

Water  temperatures  followed  the  seasonal  pattern  of  previous  year*.  River 
and  reservoir  temperatures  were  above  20°C  (68°F)  from  late  May  through  mid-September. 
Maximum  upstream  river  temperatures  of  27.5  °C  (81.5°F)  were  observed  on  July  25 

mum  downstream  river  temperature  of  30.0°C  (86°F)  was 


and  August  15.  A  maxi 


observed  on  August  15  at  the  University  Water  Plant  Station. 

A  maximum  reservoir  temperature  of  28.0°C  (82.49°F)  was  observed  at  the  surface 
of  the  Impoundment  on  June  26.  Intermlttant  thermal  stratification  was  observed 
in  the  impoundment  from  late  May  through  July.  A  maximum  temperature  differential 
of  2.5°C  (4.5°F)  was  observed  on  June  26. 

Turbidity  (Table  2) : 

Turbidity  values  were  generally  higher  than  those  of  the  previous  year. 

Values  above  the  impoundment  ranged  from  <  1  NTU  in  January  and  February  to 
2,900  NTU  in  late  June.  Values  were  lower  in  the  reservoir.  Maximum  values 
ranging  from  50  to  96  NTU  were  observed  during  April  and  Hay  and  in  July  while 
turbidity  values  of  less  than  1  NTU  were  frequently  observed  during  January 
and  February.  Turbidity  values  below  the  impoundment  were  consistently  lower 
than  upstream  values. 

Spec  1  f  lc  Conduc t anc *•  (Table  3)  : 

Specific  conductance  values  in  the  reservoir  ranged  from  883  i-mho/cm  in  February 
to  336  ..mho/cm  in  late  July.  Values  in  the  river  above  the  Impoundment  ranged  from 
294  ..mho/cm  in  July  to  815  umho/cm  in  November.  Lowest  specific  conductance  values 
accompanied  the  rapid  increase  in  river  and  reservoir  levels  following  rainfall  in 
August  while  highest  values  occurred  during  low  flow  winter  periods  when  ground  water 
input  accounted  for  a  large  proportion  of  the  river  flow. 

Solids  (Tables  4-6 )  ; 

High  suspended  solids  concentrations  are  characteristic  of  heavy  runoff, 
particularly  from  agricultural  land.  Maximum  suspended  solids  concentrations  of 
1,650  mg/1  were  observed  in  the  upstream  river  In  late  April.  Minimum  suspended 
solids  levels  of  1  to  5  mg/1  occurred  in  January  and  February. 

Highest  dissolved  solids  concentrations  were  generally  present  from  November 
through  February  when  river  flows  were  low  and  ground  water,  high  in  dissolved 
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solids,  made  up  a  major  portion  of  the  river  flow.  Minimum  values  occurred  In 
June  and  September. 

CHEM 1 CAL  CONDITIONS 
Dissolved  Oxygen  (Table  7): 

Dissolved  oxygen  concentrations  exhibited  normal  seasonal  fluctuations 
dur.ng  the  current  period.  A  maximum  value  of  15.7  mg/1  (111X  saturation) 
was  observed  In  the  reservoir  In  mid  December.  From  mid  November  through  mid 
January,  dissolved  oxvgen  values  greater  than  10  mg/1  were  found  at  all  loca¬ 
tions.  Minimum  dissolved  oxygen  concentrations  In  river  and  surface  samples 
occurred  In  late  Julv  and  at  Intervals  In  August  and  September  when  concentra¬ 
tions  ot  4,1  to  5.5  mg/1  were  freqnently  observed.  Severe  oxygen  depletion 
associated  with  spring  runoff  was  not  observed  during  the  current  year.  Oxygen 
concentrations  In  the  river  and  the  reservoir  surface  remained  at  or  above  6  mg/1 
throughout  the  February  to  Apt  11  period  when  the  minimum  dissolved  oxvgen  concen¬ 
tration  observed  at  the  reservoir  bottom  was  4.8  mg/1. 

Chemical  st rat  1 f lcat Ion  and  low  dissolved  oxygen  values  were  present 
lntermlttant ly  at  the  reservoir  mid-depth  and  bottom  from  June  through  September 
Mini mum  oxygen  values  ranging  from  less  0.1  to  0.5  mg/1  were  observed  in 
mid-June  and  early  September. 

Carbon  Dioxide  (Table  8) : 

Free  carbon  dioxide  was  present  In  most  river  and  reservoir  samples  throughout 
the  vear.  Maxlmtim  carbon  dioxide  concentrations  of  22  to  28  mg/1  were  observed  in 
the  upstream  river  and  reservoir  In  early  April. 

Alkal lnlty.  Hardness,  pH  (Tables  9-13  ) : 

These  three  factors  arc  Interrelated  and  Influenced  by  cllstatlc  and  hydrological 
conditions  as  well  as  the  activities  of  aquatic  organisms.  Phenolphthalein 
alkalinity  was  absent  from  the  river  and  reservoir  throughout  most  of  the  year. 
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Maximum  values  of  14  mg/1  (as  CaCO^)  occurred  in  the  downstream  river  In  December. 
Concentrations  of  16  to  20  mg/1  occurred  in  the  upstream  river  in  August.  Total 
alkalinity  values  in  the  upstream  river  ranged  from  324  mg/1  in  Feburary  to  116  mg/1 
in  March.  Values  for  the  reservoir  ranged  from  318  mg/1  in  February  to  94  mg/1 
in  July. 

Highest  total  hardness  concentrations  occurred  in  January.  Lowest  values 
generally  occurred  in  March  and  August. 

Values  for  pH  exhibited  little  variation  during  the  year.  Values  were 
generally  low  ranging  from  7.1  in  February  to  8.5  in  August. 

Orthophosphate  (Table  14 ) : 

Orthophospahte  concent  rat  ions  in  the  river  and  the  Impoundment  were  slightly 
higher  than  those  observed  during  the  1977  water  year  when  flows  were  well  below 
normal  but  were  generally  lower  than  those  observed  in  past  years.  Concentrations 
ranging  from  0.02  to  0.85  mg/1  were  observed  above  the  Impoundment  and  were,  as  In 
previous  years,  slightly  higher  than  downstream  values  which  ranged  from  0.03  to 
0.62  mg/1.  High  orthophosphate  concentrations  occasionally  accompanied  increased 
runoff  but  a  good  deal  of  unexplained  variation  was  observed. 

Ammon l_a  N ltro&en  (Table  1 5)  : 

Maximum  concentrations  of  ammonia  nitrogen  of  ca.  1.4  mg/1  occurred  in  the 
reservoir  and  upstream  river  in  mid  March  at  the  beginning  of  spring  runoff.  Re¬ 
latively  high  values  persisted  through  mid  April.  During  the  May  to  July  period 
concentrations  exhibited  considerable  variation  ranging  from  <0.02  to  0.70  mg/1. 
Ammon  1  a  nitrogen  concentrations  were  generally  higher  in  August  and  September. 

High  ammonia  nitrogen  values  of  ca.  1.1  mg/1  were  observed  at  the  reservoir 
bottom  in  earlv  September. 


N It  r a t  e  Nitrogen  (Table  16) : 

As  a  result  of  higher  runoff,  nitrate  nitrogen  concentrations  were  signi¬ 
ficantly  greater  than  those  observed  In  the  previous  year.  Maximum  values  were 
observed  In  the  upstream  river  samples  In  late  June  and  early  July  when  a  maximum 
concentration  of  13  ag/1  was  measured.  Concentrations  in  excess  of  5  aig/1  were 
common  at  all  locstlons  during  the  year.  Minimum  values  of  less  than  0.5  mg/1 
occurred  In  the  upstream  river  during  low  flow  periods  In  August  and  September. 

Biochemical  Oxygen  Demand  (Table  17): 

Average  5-day  biochemical  oxygen  demand  values  were  relatively  low  at  all 
locations  during  the  vear  ranging  from  less  than  l  mg/1  in  January  and  February 
to  over  9  mg/1  In  June  and  August.  High  BOD  values  frequently  observed  during 
spring  runoff  periods  were  not  observed  In  1978  and  a  maximum  spring  value  of  only 
7.1  mg/1  occurred  at  the  upstream  river  station  on  March  15.  Increases  In  BOD 
values  due  apparently  to  the  death  of  large  algal  populations  were  observed  In 
the  upstream  river  In  June  and  August. 

Threshold  Odor  (Table  18): 

Average  threshold  odor  values  were  relatively  high  ranging  from  7.5  to  100. 
Maximum  odor  values  of  100  were  observed  at  the  reservoir  bottom  in  April.  In 
general,  odor  values  were  higher  In  upstream  river  samples  than  at  other  locations 
where  maximum  values  of  75  occurred  In  April,  July  and  August.  Minimum  odor 
values  occurred  In  December  and  January. 

Ra c t e  r la  (Tables  19-21) : 

As  In  previous  years  largest  total  collform  populations  frequently  occurred 
at  the  beginning  of  periods  of  Increased  runoff.  Highest  counts  usually  occurred 
above  the  Impoundment  where  a  maximum  count  of  230,000  organlsms/100  ml  occurred 
on  June  26.  A  maximum  of  35,000  organlsms/100  ml  occurred  below  the  reservoir 
at  the  University  Uster  Plant  on  October  24.  Total  collform  counts  in  reservoir 
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samples  were  generally  lower  than  ups t re. am  river  values  ranging  from  <  10  to 
SO, 000  organ l sms/ 100  ml.  Minimum  counts  occurred  at  all  stations  during  low 
flow  periods  In  August  and  September. 

Highest  fecal  collform  levels  (ca.  4  1,000  organ  Isms/ 100  ml)  occurred  In 
the  upstream  river  following  a  period  of  rainfall  in  late  June.  Increased  num¬ 
bers  also  accompanied  runoff  In  December,  March,  April  and  September.  Fecal 
collform  levels  were  low  during  the  low  flow  periods  In  December,  August  and 
September.  Samples  taken  during  these  periods  frequently  contained  less  than 
10  organisms/ 100  ml.  Fecal  collform  counts  at  the  University  Water  Plant  sampling 
site  ranged  from  *  10  to  13,000  organlsas/ml  but  were  only  rarely  higher  than 
at  the  site  directly  upstream.  Reservoir  and  downstream  river  samples  were 
consistently  lower  In  fecal  collform  concentrations  than  upstream  river  samples. 

Fecal  streptococcus  levels  exhibited  fluctuations  similar  to  those  of  fecal 
collform  organisms.  Values  ranged  from  less  than  10  organisms/100  ml  In  many 
reservoir  samples  during  low  flow  periods  to  47,000  organl sms/100  ml  at  the 
upstream  river  location  on  June  26. 

Plankton  (Table  22): 

Plankton  populations  were  generally  smaller  than  those  of  the  previous 
year.  A  maximum  count  of  ca.  39,000  organl sms/ml  was  observed  In  the  upstream 
river  sample  on  August  1  during  a  period  of  stable  flow.  Plankton  populations 
were  somewhat  smaller  in  the  reservoir  than  those  observed  In  the  upstream  river. 

A  maximum  total  count  of  ca.  11,400  organl sms/ml  was  observed  In  November.  In 
general,  largest  populations  occurred  in  the  upstream  river  during  periods  of 
stable  or  declining  flows  in  November,  May,  August  and  September  and  declined 
sharply  when  flows  increased.  Low  counts  were  also  observed  In  January  and 
February.  Peaks  In  reservoir  plankton  In  November,  Mav  and  August  coincided 
with  stable  or  declining  reservoir  levels. 
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Plankton  diversity  declined  from  October  through  February  then  increased 
through  mid-June  and  then  decreased  fol lowing  increased  inflow  in  late  June. 
Maximum  diversity  occurred  in  August  when  a  variety  of  diatoms,  green  and  blue- 
green  algae  were  present.  Diatoms,  especially  Cyclotel la  and  unidentified 
flagellates  were  generally  the  dominant  forms  throughout  the  year.  Green  algae 
were  relatively  foimm  in  the  soring  and  summer.  Blue-green  algae,  chiefly 
Oscll latorl a ,  Anacvstis  and  Chroococcus,  were  most  common  from  Hay  to  September. 

ADD  IT  I0NA1.  STUDIES 

In  addition  to  the  routine  studies  previously  discussed,  two  special  in¬ 
vestigations  were  also  carried  out.  These  included  a  continuation  of  the  pesti¬ 
cide  studies  instituted  in  1976  to  determine  concentrations  of  several  organo- 
chlorine  pesticides  In  fish  collected  from  the  Iowa  River  and  Coralville  Reser¬ 
voir;  and  Invest lgat Ions  of  the  reservoir  zooplankton  community.  The  results 
of  the  current  pesticide  analysis  core  comparou  vrltli  stud lac  conducted  in  1976 

to  determine  temporal  trends  In  fish  pesticide  residues  in  the  r 1 ver-reservoi r 
system.  The  *<»oplankton  study  was  conducted  bv  Cyrus  K.  Jones'*  and  was  sub¬ 
mitted  as  a  Master's  Thesis  in  the  Environmental  Engineering  program  in  December 
1978.  Summaries  of  these  studies  are  presented  below; 

Pesticide  Studies 

Special  studies  were  Instituted  in  June  1978  to  determine  concentrations 
of  several  organochlor lne  pesticides  in  fish  collected  from  the  Iowa  River  and 
Coralville  Reservoir.  November  and  December  fish  were  collected  durlnR  spring, 
summer  and  fall  at  two  locations:  1)  the  Iowa  River  near  County  Road  V-48  a 
short  distance  above  the  Impoundment,  2)  the  Coralville  Reservoir  near  the 


Lake  MacBrlde  Fisheries  Station.  Species  collected  Included  tvplcal  bottom  feed¬ 
ing  forms,  t.e.,  catfish,  buffalo,  carpsucker  and  carp,  as  well  as  carnivorous 
species,  t.e.,  crapple,  walleve  and  bass.  Pesticides  determined  included  aldrln 
and  its  metabolite  dleldrin,  DDT  and  its  metabolites  p.p’DDD  and  p,p'  DDF., 
heptachlor  and  Its  metabolite  heptachlor  epoxide,  and  lindane  and  B-BHC. 

The  results  of  the  fish  pestlilde  determinations  are  given  in  Tables 
23-25.  When  these  data  are  compared  to  those  obtained  during  1976  and  1977  it 
Is  evident  that  marked  reductions  In  residue  values  have  occurred.  During  the 

current  study  maximum  edible  tissue  dleldrin  values  were  always  less  than  the 
allowable  limit  of  300  parts  per  billion  (ppb)  and  exceeded  1 00  ppb  on  only  one 

occasion  while  concentrations  of  DDT  and  its  metabolites  never  exceeded  60  ppb. 
During  the  1976-77  studies  a  maximum  dleldrin  level  of  496  ppb  was  observed  and 
values  In  excess  of- 200  ppb  were  frequently  present  In  buffalo  and  other  bottom 
feeding  fish.  These  reductions  In  fish  pesticide  residues  are  not  unexpected 
since  DDT  was  banned  In  1  ** 70  and  aldrln  (which  degrades  to  dleldrin)  was 
phased  out  In  1975.  Doubtlessly  concent  rat  ions  of  these  substances  will 
continue  to  decline  In  the  future. 

Zooplankton  Studies 

I>irlng  the  summer  and  fall  of  1978  a  study  was  undertaken  on  the  Coralvllle 
Reservoir  to  determine  rooplankton  abundance,  species  composition  and  spatial 
and  temporal  distribution  and  to  examine  Interactions  between  gooplankton  and 
the  rest  of  the  biologic  community. 

Zooplankton  were  sampled  at  six  sites:  the  Iowa  River  above  the  Coralvllle 
Reservoir,  three  sites  within  the  reservoir,  a  site  Just  below  the  dam  and  a 
site  approximately  four  miles  below  the  dam  (Figure  1).  Samples  were  taken  with 


Cgralrlllt  RaMrralr  and  Zooplankton  Sampling  Sites  (Dlagrarmnat lc) 
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.i  Wisconsin  plankton  net  of  No.  10  bolting  silk.  At  river  sites  s.imnling  was 
done  bv  holding  the  mouth  of  the  net  perpendicular  to  the  current  for  a  measured 
Interval.  At  lake  sites  vertical  tows  were  made  from  Just  above  the  bottom  of 
the  surface.  Samples  were  preserved  In  the  field  with  70X  ethanol.  Whole  sam¬ 
ples  were  analyzed  In  the  lab  and  rotifers,  copepods  and  cladocerans  were  enunerated. 

The  most  significant  result  of  the  study  was  that  the  three  zooplankton 
groups  listed  above  existed  in  the  reservoir  only  In  extremely  low  numbers. 

The  mean  number  of  microcrustaceans  (copepods  and  cladocerans)  found  In  the 
reservoir  was  3,817  per  m'  (onlv  3.81/liter,  typical  numbers  reported  in 
the  literature  range  from  0  to  *>,000/1).  The  mean  number  found  in  the  Iowa 
River  above  the  reservoir  was  3,721/m  and  in  the  river  below  the  reservoi’-, 

<S,086/ra\ 

The  number  of  zooplankters  found  in  the  reservoir  was  not  significantly 
higher  than  In  the  river  above  the  reservoir.  However,  a  stable  zooplankton 
assemblage ,  incorporating  the  components  of  an  interacting  community,  existed 
in  the  reservoir  but  not  In  the  river  above.  Zooplankton  numbers  in  the 
river  below  the  dam  were  significantly  higher  than  at  upstream  locations  or 

within  the  reservoir.  While  the  zooplankton  assemblage  was  similar  to  the 
one  In  the  reservoir.  It  was  more  stable  and  exhibited  less  fluctuation  in 
number . 

A  total  of  39  species  of  zooplankters  was  collected;  19  cladocerans, 

11  copepods  and  9  rotifers.  Of  these  onlv  six,  two  from  each  Rroup,  were  ever 
present  in  significant  numbers.  These  species  were  Cyclops  vernal Is,  a  predatory 
cvclopoid.  and  Diaptomus  slclloldes,  a  filter  feeding  calanoid  among  the  copepods; 
Moln.i  brachiata  and  Plaphanosoma  leuchtenberjjlanum  among  the  cladoerans;  and 
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Brachlonus  sg.  ,  a  filter  feeder,  and  Aaplanchna  sp. ,  a  raptorial  carnivore, 
among  the  rotifers. 

These  species,  though  occurring  at  low  densities,  constitute  an  important 
part  of  the  Interacting  freshwater  community  (Figure  2).  In  a  body  of  fresh 
water  such  as  the  Coralvllle  Reservoir,  algae  are  the  lowest  trophic  level,  the 
prtmarv  producers,  and  account  for  most  of  the  energy  inflow  Into  the  system. 
The  algae  are  grazed  by  zooplankton,  which  In  turn  are  preved  upon  by  macro- 
invertebrates  and  fish.  Variations  in  the  pathway  of  energy  flow  can  occur 
as  the  result  of  local  conditions.  The  six  species  listed  above  comprise  the 
elements  of  a  food  web  linking  phytoplankton,  macroinvertebrates  and  fish,  as 
Illustrated  In  Figure  2.  D.  siclloldes,  M.  brachlata  and  D.  leuchtenberglanura 
are  filter  feeders  who  feed  on  algae  and  organic  detritus.  C.  vernal  is,  which 
was  the  most  abundant  organism  collected,  was  the  onlv  significant  predator 
In  the  system.  The  rot  iters.  Asglanchna  sp. ,  and  Brachlonus  sg. ,  were  of 
Insignificant  hiomass  In  the  analysis  of  trophic  relationships. 

The  relative  Importance  of  phy thopl ankton  and  particulate  organic  matter 
In  the  diet  of  filter  feeding  zooplankters  has  not  been  determined.  At  no 
time  during  the  study  could  algae  abundance  have  conceivably  been  limiting  to 
zooplankton  numbers.  However,  observation  of  zooplankton  gut  content  during 
enumeration  revealed  tkat  empty  guts  were  common  and  that  Ruts  that  were  not 

emptv  appeared  to  more  often  contain  detritus  than  algae.  Hence  it  does  not 
appear  that  an  observed  decrease  of  algae  through  the  reservoir  is  due  to 
grazing  bv  zooplankton,  and  further,  it  does  not  appear  that  algae  make  up  the 
main  part  of  the  zooplankton  diet.  Nor  Is  fish  predation  on  zooplankton  a  slg- 
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nit  leant  factor.  When  heavy  fish  predation  pressure  exists,  the  species  compo¬ 
sition  of  the  zooplankton  shifts  to  species  that  are  small  bodied  and  transpa¬ 
rent.  Or,  the  same  shift  occurs  within  species. h  There  was  no  tendency  toward 
smallness  or  transparency  among  the  specimens  collected  from  the  Coralville 
Reservoir,  hence  fish  predation  is  not  thought  to  be  a  factor  in  the  abundance 
of  zooplankton  in  the  reservoir. 

The  conclusion  to  be  drawn  from  these  facts  is  that  zooplankton  production 
is  insufficient  to  support  the  large  biomass  of  fish  in  the  reservoir.  The 
energy  flow  to  the  higher  trophic  levels  (the  fish)  must  be  via  the  direct 
ingest  ion  of  large  amounts  of  al lochthonous  organic  detritus.  This  could  help 
explain  the  heavy  dominance  of  bottom  feeding  carp  and  buffalo  in  the  reservoir, 
ns  well  as  the  near  total  absence  of  sport  and  game  fish. 

The  physical  factors  that  are  inimical  to  zooplankton  are  probably  current 
velocity,  turbulence,  fluctuating  pool  elevation  and  short  detention  time.  These 
factors  have  been  shown  to  be  of  extreme  importance  bv  manv  workers. 

Detention  time  appeared  to  be  the  most  important  factor  in  determining  the  abun¬ 
dance  of  all  three  zooplankton  groups  in  this  studv.  Abundance  was  low  when 
hydraulic  detention  t  isie  was  either  extremely  short  (11  davs  in  late  August)  or 
extremely  lopg  (199  days  in  earlv  Julv).  In  between  these  extremes  abundance 
appeared  to  be  directly  related  to  detention  time.  The  other  hydraulic  factors 
ment ioned, cur  rent  velocity  (with  attendant  turbulence  and  mechanical  destruction) 
and  fluctuating  pool  elevation,  undoubtedly  contribute  to  low  zooplankton 
numbers.  The  frequent  drawdowns  effectively  sterilize  littoral  zoner  which 
are  normally  the  most  productive  areas  of  a  lake.  It  is  interesting  to  note 
that  a  unique  assemblage  of  benthic  cladocerans.  Including  the  rarely  found 
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Leyd lgia  acanthocercoldcs .  was  found  In  the  shallows  just  above  the  dam.  This 
area  of  tie  reservoir  undergoes  less  severe  hydraulic  fluctuations  than  i  he 
upper  reaches.  Turbidity  Is  also  lowest  here.  The  presence  of  this  community 
may  be  Indicative  of  the  zooplankton  diversity  that  would  be  possible  in  the 
reservoir  under  stable  hydraulic  conditions.  Further  evidence  suggests  that 
the  hydraulically  sluggish  stretch  of  the  river  from  the  Coralvllle  dam  to 
the  Burlington  Street  power  dam  In  Iowa  City  supports  the  greatest  abundance 
of  zooplankton. 

CONCLUSIONS 

Studies  of  the  Coralvllle  Reservoir  and  Iowa  River  have  been  conducted 
on  a  regular  basis  for  14  years.  Data  obtained  during  this  period  consis¬ 
tently  have  shown  that  the  limnology  and  water  quality  of  the  Iowa  River  and 
Coralvllle  Reservoir  have  been  Influenced  primarily  by  four  factors: 

1)  non-point  source  pollution  resulting  from  agricultural  activities  In  the 
drainage  basin;  2)  the  hvdrological  characteristics  of  the  Iowa  River;  3)  the 
morphometrv  of  the  Coralvllle  Reservoir,  and  4)  the  fluctuations  In  the  sto¬ 
rage  and  pool  level  of  the  reservoir.  These  four  effects  were  evident  during 
the  previous  water  year. 

Although  the  impact  of  non-point  source  pollution  Is  apparent  after  a 
period  of  rainfall,  the  time  of  sampling  relative  to  the  onset  of  runoff  Is 
critical  to  determine  peaks  of  affected  parameters.  In  general,  levels  of 
those  parameters  associated  with  runoff  from  agricultural  land,  i.e.,  turbidity, 
suspended  solids,  phosphates,  nitrates,  ammonia,  BOD  and  bacteria,  show  marked 
increases  at  the  beginning  of  periods  of  runoff.  These  increases  are  parti¬ 
cularly  apparent  if  the  runoff  period  has  been  preceded  by  a  period  of  low 


river  flow.  As  runoff  continues  levels  of  the  above-mentioned  parameters 
begin  to  decline  and  may  actually  decrease  to  values  below  those  observed 
prior  to  the  beginning  of  the  runoff  episode. 

One  of  the  major  problems  resulting  from  agricultural  land  runoff  Is  the 
impact  of  siltation  on  the  biota  of  the  reservoir.  Studies  of  the  benthic 
(bottom  dwelling)  community  of  the  Impoundment  conducted  In  1  ** 7 3  Indicated 
that  the  reservoir  supports  a  sparse  benthic  community  dominated  by  the 
uquat ic  ollgochaete  Llmnodr 1 lus .  a  form  commonly  associated  with  mud  bottoms 
containing  large  amounts  of  organic  matter.  In  those  areas  of  the  reservoir 
where  a  shifting  sand  or  silt  bottom  was  present  virtually  no  benthic  organisms 
were  observed.  This  paucity  of  benthic  biota  is  character  1st ic  of  streams  and 
reservoirs  where  siltation  prevents  the  development  of  a  bottom  type  suitable 
for  colonization  by  desirable  bottom  fauna. 

The  impact  of  siltation  is  not  confined  to  the  benthic  community.  The 
shifting  sand,  silt  and  mud  substrate  in  the  reservoir  provides  a  suitable 
spawning  and  nursery  habitat  for  few  fish  of  sport  or  commercial  significance, 
contributing  to  a  reservoir  fishery  composed  primarily  of  rough  fish.  In 
addition,  the  considerable  loss  of  storage  capacity,  resulting  from  siltation 
since  the  completion  of  the  dam,  tends  to  subject  flab  to  additional  stress 
during  periods  of  reservoir  drawdown. 

In  spite  of  the  fact  that  siltation  within  the  Impoundment  has  adversely 
Impacted  the  reservoir  biota,  the  settling  out  of  suspended  materials  has 
contributed  to  a  reduction  In  the  levels  of  several  parameters  In  the  Iowa 
River  directly  downstream  of  the  Impoundment.  These  reductions  are  especially 
evident  in  the  case  of  turbidity,  bacterial  densities  and  phosphate.  Although 
heaw  metal  analysis  have  not  been  carried  out  on  water  samples,  analysis  of 
sediment  samples  taken  from  the  Iowa  River  upstream  and  directly  downstream 
of  the  Impoundment  In  1976  Indicate  that  in  most  cases  the  settling  of  these 
.iubslanres  In  the  Impoundment  has  resulted  In  reduced  metal  concentrations  in 


the  downstream  river  samples  as  compared  to  samples  taken  upstream.  Heavy 
metal  concentrations  were  substantially  higher  in  reservoir  sediments  than 
In  either  upstream  or  downstream  river  sediments  and  the  possibility  that  high 
levels  of  heavy  metals  In  Coralvllle  Reservoir  sediments  might  lead  to  biomagni¬ 
fication  of  these  substances  by  reservoir  fish  should  be  considered. 

Fluctuating  water  levels  associated  with  the  operation  of  the  Coralvllle 
Reservoir  for  flood  control  purposes  have  a  variety  of  effects  on  the  1 imnology 
of  the  impoundment  and  the  downstream  river.  Some  of  these  effects,  such  as 
reduction  in  algal  populations  and  the  disruption  of  chemical  stratification, 
mav  enhance  water  quality,  while  others,  such  as  the  lack  of  spawning  and 
nursery  areas  due  to  the  absence  of  a  stable  littoral  rone  and  oxygen  deple¬ 
tion  frequently  associated  with  winter  drawdown,  are  detrimental  to  the  deve¬ 
lopment  of  a  desirable  sport  and  commercial  fishery. 

In  spite  of  the  small  zooplankton  and  benthic  population  present  in  the 
impoundment  the  Coralvllle  Reservoir  supports  an  extremely  productive  fishery 
composed  primarily  of  rough  fish  such  as  carp,  gizzard  shad  and  buffalo. 

Studies  conducted  by  the  Iowa  Conservation  Commission  during  the  5-vear  period 
1966-1970  indicated  that  higmouth  buffalo  were  the  most  abundant  fish  in  the 
reservoir  with  an  estimated  standing  drop  of  1,046  pound s/ac re. ^  It  is  apparent 
that  a  conventional  food  chain  supported  by  phytoplankton  production  and  ter¬ 
minating  in  carniverous  fish  does  not  exist  in  Coralvllle  Reservoir.  This  is 
not  surprising  considering  the  significant  lmput  of  allochthonous  organic  matter 
into  the  reservoir  and  the  periodic  stress  of  low  dissolved  oxygen  concentra¬ 
tions  and  crowding  resulting  from  late  winter-early  spring  runoff  and  routine 
reservoir  drawdown.  These  conditions  are  not  conducive  to  the  development 
of  a  desirable  sport  fishery,  rather  they  tend  to  contribute  to  the  predominance 
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of  rough  fish  species  that  have  enormous  abilities  to  compensate  for  periodic 
kills  and  rely  primarily  on  detritis  as  a  source  of  food.  In  addition,  the 
banning  of  commerlcal  fishing  on  the  Coralville  Reservoir  in  1975  because  of 
high  pesticide  residues  has  greatly  reduced  the  harvest  of  buffalo  and  other 
rough  fish  which  also  inhibits  the  development  of  a  sport  fishery  in  the 
reservoir.  In  view  of  the  marked  decline  in  fish  pesticide  residues  which 
have  occurred  since  the  use  of  these  substances  was  discontinued,  serious 
consideration  should  be  given  to  lifting  the  ban  on  commercial  fishing  in 
the  Coralville  Reservoir. 
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April  4 
12 
19 
25 


I 


TEMPERATURE 

(°C) 


Table  1  (cont'd) 


Date 

1977-78 

County  Rd. 
W-48 

Iowa 

River 

Upst  ream 

^  Coral vil le  Reservoir  No.  2  j 

Iowa 

River 

1  ml. 

Downstream 

Iowa 

River 

University 

Water 

P 1  ant 

Top 

Mid- 

Depth 

Bottom 

Mav  2 

12.8 

14.6 

12.8 

12.8 

13.4 

16.9 

9 

11.2 

11.6 

11.6 

11.8 

11.2 

15.2 

16 

It. 8 

15.6 

14.3 

15.2 

14.2 

15.0 

23 

17.0 

18.0 

18.0 

18.0 

18.8 

20.0 

30 

23.9 

24.7 

24.1 

23.8 

23.3 

24.7 

.1  une  6 

24.0 

25.5 

23.5 

23.0 

22.0 

25.5 

12 

24.0 

24.0 

23.0 

23.0 

24.0 

24.0 

19 

25.6 

26.0 

25.0 

25.0 

24.5 

27.0 

26 

25.8 

28.0 

25.8 

26.5 

29.0 

Julv  5 

27.0 

27.5 

26.5 

26.5 

27.0 

29.0 

10 

23.5 

27.0 

26.9 

26.8 

26.5 

27.0 

18 

26.5 

26.8 

26.0 

25.8 

25.0 

26.0 

25 

27.5 

27.0 

25.8 

25.0 

26.0 

28.2 

Auk  •  I 

25.0 

25.9 

25.0 

24.8 

25.2 

26.8 

8 

25.  7 

26.2 

25.2 

25.0 

26.0 

27.0 

15 

27.5 

27.5 

27. 3 

27.0 

26.9 

30.0 

22 

23.0 

25.5 

25.0 

24.8 

27.2 

27.0 

28 

25.0 

25.0 

25.0 

24.9 

25.0 

26.5 

Sept.  5 

25.0 

25.2 

24.9 

24.8 

25.2 

25.4 

11 

27.0 

27.6 

27.0 

26.5 

28.0 

29.2 

19 

23.0 

24.0 

23.5 

23.2 

25.0 

26.5 

26 

18.8 

19.0 

18.2 

18.2 

19.8 

23.0 

TURBIDITY 

N.T.U. 


Table  ? 


[  Coralville  Reservoir  No.  2 

Date 

County  Rd. 

lows 

W-48 

Iowa 

River 

1977-78 

Iowa 

Top 

Mid- 

Depth 

Bottom 

River 

University 

River 

I  ml . 

Water 

Upstream 

Downstream 

Plant 

Oct .  4 

185 

26 

25 

82 

32 

40 

10 

68 

15 

15 

16 

19 

24 

17 

22 

16 

16 

24 

10 

15 

25 

102 

15 

16 

20 

14 

40 

31 

32 

24 

24 

25 

16 

18 

Nov.  8 

30 

15 

20 

38 

15 

16 

15 

14 

10 

10 

38 

10 

13 

21 

15 

10 

10 

15 

6 

5 

30 

6 

4 

5 

8 

5 

5 

Dec .  7 

3 

i 

1 

1 

1 

2 

12 

2 

i 

1 

1 

1 

2 

19 

78 

2 

4 

3 

1 

3 

28 

9 

5 

5 

5 

6 

6 

Jan.  4 

6 

1 

1 

5 

3 

3 

10 

105 

2 

1 

30 

«  1 

1 

17 

<  l 

«  1 

1 

3 

«  1 

<  1 

24 

25 

<  1 

«  1 

<  1 

«  1 

<  1 

31 

4 

<  l 

<  1 

<  1 

«  1 

<  1 

Feb.  7 

<  1 

<  1 

<  1 

<  1 

<  1 

<  1 

14 

<  1 

<  1 

<  I 

<  1 

<  1 

<  1 

20 

3 

1 

1 

2 

1 

1 

28 

3 

2 

2 

3 

2 

2 

Mar.  7 

9 

2 

3 

5 

3 

3 

15 

10 

10 

11 

12 

4 

8 

21 

85 

65 

- 

- 

42 

49 

28 

70 

30 

34 

40 

21 

30 

Apr.  4 

74 

40 

40 

48 

31 

26 

12 

100 

70 

72 

80 

45 

40 

19 

450 

56 

56 

58 

25 

35 

25 

40 

21 

21 

27 

23 

32 

TURBIDITY 

N.T.U. 


Table  2  (cent ’d) 


I  Coraiville  Reservoir  No.  2 

Dace 

County  Rd. 

Iowa 

V-48 

Iowa 

River 

1977-78 

Top 

Mid- 

Bottom 

River 

Iowa 

Depth 

University 

River 

1  ml . 

Water 

Upst  ream 

Downstream 

Plant 

Mav  1 

28 

20 

30 

4b 

30 

25 

9 

45 

5b 

58 

- 

32 

30 

lb 

bO 

40 

42 

5b 

42 

49 

23 

38 

25 

3b 

9b 

34 

25 

30 

50 

14 

20 

48 

10 

19 

June  b 

35 

9 

10 

60 

18 

20 

12 

50 

25 

27 

8b 

lb 

12 

19 

55 

25 

20 

34 

20 

20 

2b 

2,900 

30 

30 

35 

30 

30 

Julv  5 

80 

50 

bO 

90 

50 

60 

10 

1,500 

20 

25 

80 

80 

18 

50 

30 

40 

80 

45 

25 

35 

55 

55 

70 

50 

Aur.  1 

20 

30 

30 

70 

45 

8 

30 

20 

35 

85 

25 

15 

48 

27 

37 

63 

29 

19 

22 

35 

20 

20 

70 

15 

15 

28 

40 

15 

15 

35 

15 

30 

Sept.  5 

10 

15 

25 

- 

10 

15 

11 

20 

10 

15 

- 

15 

15 

19 

200 

20 

25 

30 

15 

35 

2b 

50 

25 

30 

30 

25 

» - .  ■  - - - 

Date 


County  Rd. 
W-48 


1977- 

■78 

Iowa 

River 

Upstream 

Oct . 

4 

495 

10 

707 

17 

814 

25 

673 

31 

769 

Nov. 

8 

815 

15 

815 

21 

815 

30 

815 

Dec . 

7 

729 

12 

628 

19 

577 

28 

629 

Jan. 

4 

769 

10 

659 

17 

629 

24 

554 

31 

769 

Feb. 

7 

629 

14 

785 

20 

785 

28 

785 

Mar . 

7 

673 

15 

642 

21 

372 

29 

363 

Apr. 

4 

513 

12 

462 

19 

364 

25 

554 

SPECIFIC  CONDUCTIVITY 
(umho/cm) 


Table  3 


_ Mi. 


DISSOLVED  SOLIDS 
mg/1 


Tabic  6 


|  Cor.ilvl  1  lc  Reservoir  No.  2 

Date 

County  Kd. 

Iowa 

Iowa 

W-48 

Top 

Mid- 

Bottom 

River 

River 

1977- 

-78 

Iowa 

Depth 

1  ml . 

University 

River 

Downstream 

Water 

Upst  ream 

Plant 

Oct. 

10 

282 

246 

298 

298 

282 

25 

332 

407 

381 

342 

Nov. 

8 

506 

mm 

440 

4  30 

442 

460 

21 

410 

420 

413 

402 

368 

Dec . 

7 

428 

422 

413 

415 

416 

413 

19 

295 

366 

420 

445 

429 

421 

Jan. 

17 

544 

19 

4  30 

44  5 

429 

421 

31 

407 

fafl 

428 

429 

4  38 

437 

Fob. 

14 

395 

414 

417 

413 

437 

422 

28 

398 

390 

390 

401 

406 

Mar. 

15 

337 

326 

348 

348 

395 

374 

29 

325 

273 

252 

262 

264 

257 

Apr. 

4 

348 

334 

381 

219 

306 

323 

19 

246 

313 

306 

302 

34  7 

346 

Mav 

2 

413 

400 

406 

411 

401 

402 

16 

269 

281 

271 

267 

274 

288 

Ji  te 

12 

292 

34  3 

,75 

375 

355 

339 

26 

126 

207 

209 

319 

253 

257 

July 

5 

418 

28  3 

298 

316 

261 

307 

18 

391 

316 

_ _ 

339 

335 

273 

265 

DISSOLVED  SOLIDS 
mg/1 


Table  h  (cont 1 d ) 


Cora lvi lie  Reservoir  No.  2 

— - - 

Date 

County  Rd. 

I  owa 

Iowa 

W-48 

Top 

Mid- 

Bot  tom 

River 

River 

19/7-78 

Iowa 

Depth 

1  mi . 

University 

River 

Downstream 

Water 

Upstream 

Plant 

Aug.  1 

333 

257 

244 

286 

203 

217 

15 

197 

268 

265 

260 

278 

286 

Sept .  1 1 

245 

265 

224 

275 

261 

277 

26 

209 

168 

1  78 

160 

215 

151 

1977-73 


County  Rd . 
W-48 

Iowa 

River 

Upstream 


DISSOLVED  OXYGEN 
(mg/ 1 ) 


Coralville  Reservoir  No.  2 


Top  Mid-  Bottom 

Depth 


Iowa 

Ktver 

1  ml . 

Down  st  ream. 


Table  7 


Iowa 

River 

University 

Water 

Plant 


Oc  t . 

4 

6.4 

6.5 

6.8 

6.  1 

9.8 

8.9 

10 

9.5 

8.  7 

8.6 

8.5 

10.7 

9.5 

17 

9.6 

9.9 

10.  1 

9.9 

10.8 

10.8 

25 

9.2 

10.0 

9.6 

9.5 

10.7 

9.0 

)I 

9.1 

8.0 

_7.  5 _ 

7.8 

10.  1 

9.2 

Nov. 

8 

9.6 

8.5 

8 . 3 

8. 1 

10.8 

10. 1 

15 

11.8 

11.5 

11.3 

10.6 

11.7 

11.2 

21 

11.9 

12.8 

12.8 

12.  7 

12.7 

II. 9 

30 

12.5 

14.3 

12.3 

11.9 

13. 1 

13.0 

Dec . 

7 

12.7 

15.  1 

14.7 

13.  1 

13.5 

13.7 

12 

11.0 

15.  7 

15.  5 

12.9 

13.2 

13.4 

19 

12.0 

12.3 

12.5 

11.8 

14.7 

14.0 

28 

14.0 

11.9 

11.7 

11.7 

13.5 

13.3 

Jan. 

4 

10.6 

11.3 

11.5 

11.3 

13.3 

13.3 

10 

10.6 

11.3 

11.0 

10.  7 

13.6 

13.7 

17 

8.4 

9.8 

9.3 

8.8 

12.6 

13.2 

24 

7.2 

8.8 

8.5 

8.6 

11.9 

12.7 

31 

7.5 

8.0 

- 

- 

11.' 

12.8 

Keb . 

7 

6.7 

7.5 

7.3 

6.3 

12.6 

12.9 

14 

7.7 

6.6 

6.2 

5.1 

11.2 

12.0 

20 

7.2 

6.0 

5. 1 

4.8 

9.7 

10.9 

28 

7.5 

6.2 

5.8 

5.4 

8. 1 

10. 1 

DISSOLVED  OXYGEN 
mn/1 


Table  7  (cont '  d) 


Cornlville  Reservoir  So.  2 

Dace 

1977-78 

County  Kd. 
W-48 

Iowa 

River 

Upst ream 

Top 

Mid- 

Depth 

Bottom 

Iowa 

River 

1  ml . 

Downst  ream 

I  owa 

River 

University 

Water 

I’lant 

Mav  2 

10.2 

11.3 

10.8 

10.2 

11.7 

11.3 

9 

10.2 

10. 0 

9.8 

9.7 

12.2 

11.7 

16 

9.5 

8.  7 

8.6 

8.3 

10.9 

10.6 

23 

30 

9.  3 

9.  7 

9.8 

9.0 

9.5 

8.3 

June  6 

12.0 

11.2 

6.5 

3.5 

8.2 

7.6 

12 

13.  3 

6.4 

3.0 

0.4 

8.  3 

6. 1 

19 

9.9 

5. 1 

4.5 

4.2 

8.0 

6.0 

26 

5.4 

6.  1 

6.  3 

6.0 

7.8 

5.6 

Jv.lv  5 

4.7 

4.1 

3.8 

7.7 

6.7 

10 

7.0 

6.0 

5.4 

8.2 

6.7 

18 

II  1 

6.3 

5.6 

3.  1 

7.  1 

6.8 

25 

5.0 

4.3 

3.7 

8.  1 

6.6 

Aur.  1 

15.8 

5.4 

4.8 

4.3 

8.  1 

7.4 

8 

15.6 

10.2 

7.4 

4.7 

7.6 

7.3 

16 

8.3 

6.0 

4.8 

2.2 

6.6 

4.9 

22 

8.  1 

5.7 

5.4 

4.4 

7.8 

5.4 

28 

5.  5 

6.0 

5.  7 

5.  3 

7.4 

4.1 

Sept .  5 

7.9 

5.5 

2.2 

0.2 

7.3 

5.5 

1  1 

12.3 

10.4 

5.0 

0. 1 

7. 1 

6.2 

19 

6.8 

4.5 

4.5 

4.3 

8.2 

6.8 

26 

7.  1 

6.  1 

5.8 

3.8 

9.2 

8.0 

CARBON  DIOXIDE 
as  CaCO^  (m r/£) 


Table  8 


Coralvllle  Reservoir  No.  2 


1977-/8 


County  Rd. 
U-48 

Iowa 

River 

Upstream 


Top  I  Mid-  Bottom 
I  Depth 


Iowa 

River 

I  ml . 

Downst  ream 


Iowa 

River 

University 

Water 

Plant 


Oct.  4 
10 
17 
25 
31 

Nov.  8 
15 
21 
30 


Dec.  7 
12 
19 
28 

Jan.  4 
10 
17 
24 
31 


ALKALINITY  PHENOLPHTHALEIN 

(as  CaCO^  mg//)  Table  9 


Coralville  Reservoir  No.  l"! 

bate 

County  Kd. 

Iowa 

W-48 

Iowa 

River 

1977-78 

Iowa 

Top 

Mid- 

Depth 

Bot  tom 

River 

University 

Ktver 

1  ml. 

Water 

Upstream 

Dovnst ream 

Plant 

Oct .  4 

0 

0 

0 

0 

0 

0 

10 

0 

0 

0 

0 

0 

0 

17 

o 

0 

0 

0 

0 

0 

25 

0 

0 

0 

0 

0 

0 

31 

0 

0 

0 

0 

0 

0 

Nov.  8 

0 

0 

0 

0 

0 

0 

15 

0 

0 

0 

21 

0 

o 

0 

0 

0 

0 

30 

0 

10 

10 

12 

10 

12 

Dec.  7 

0 

0 

0 

0 

14 

14 

12 

0 

0 

0 

0 

0 

0 

19 

0 

0 

0 

0 

0 

0 

28 

0 

0 

0 

0 

0 

0 

Jan.  4 

0 

0 

0 

0 

0 

10 

0 

0 

0 

0 

0 

0 

17 

0 

0 

0 

0 

0 

0 

24 

0 

0 

0 

0 

0 

31 

0 

0 

0 

0 

0 

0 

Feb.  7 

0 

0 

0 

0 

0 

0 

14 

0 

0 

0 

0 

0 

0 

20 

0 

0 

0 

0 

0 

28 

0 

0 

0 

0 

0 

0 

Mar .  7 

0 

0 

0 

0 

0 

0 

15 

0 

0 

0 

0 

0 

0 

21 

0 

0 

0 

0 

0 

29 

0 

0 

0 

0 

0 

0 

Apr.  4 

0 

0 

0 

0 

0 

0 

12 

0 

0 

0 

0 

0 

0 

19 

0 

0 

0 

0 

0 

0 

25 

0 

0 

0 

0 

o 

0 

0 


0 


ALKALINITY  PHENOLPHTHALEIN 
(aa  CaCOj  jbr/1) 


Table  9  (cont 


TOTAL  ALKALINITY 
(as  CaCO-j  mg/1) 


Table  10  (cont 


TOTAL  HARDNESS 
(as  CaCOj  mg//) 


r~ 

|  Coralvllle  Reservoir  No.  2 

Date 

County  Rd. 

Iowa 

Iowa 

W-48 

Top 

Mid- 

Bot  tom 

River 

River 

1977- 

-78 

Iowa 

Depth 

1  mi . 

University 

River 

Downstream 

Water 

Upstream 

Plant 

Oct. 

10 

276 

244 

252 

264 

296 

264 

25 

240 

264 

280 

280 

240 

228 

Nov. 

8 

320 

224 

320 

312 

340 

320 

21 

300 

324 

344 

288 

336 

312 

Dec . 

7 

312 

344 

328 

312 

368 

308 

19 

232 

348 

324 

304 

336 

348 

Jan. 

17 

352 

324 

340 

348 

336 

340 

31 

312 

324 

324 

336 

340 

344 

Feb. 

14 

312 

312 

316 

316 

324 

320 

28 

300 

304 

304 

300 

320 

308 

Mar. 

15 

240 

228 

2  32 

244 

280 

256 

29 

220 

196 

192 

196 

192 

184  j 

Apr. 

4 

248 

248 

248 

248 

232 

196 

19 

196 

236 

240 

240 

272 

272 

May 

2 

304 

304 

304 

304 

304 

308 

16 

2  32 

188 

196 

200 

220 

220 

June 

12 

228 

296 

308 

296 

280 

288 

26 

252 

248 

256 

264 

260 

260 

July 

5 

344 

268 

268 

268 

240 

240 

18 

_ 

324 

300 

- - -  -  _ 

300 

—  — 

280 

224 

236 

Table  13 


I 


ORTHOPHOSPHATE 

(mg/O 


Tnhli-  14 


ORTHOPHOSPHATK 
(»r/1  ) 


T.itilc  U  (cont'd) 


[coralville  Reservoir  No.  2 

Date 

County  Rd. 

Iowa 

W-48 

Iowa 

River 

1977- 78 

I  own 

Top 

Mtd- 
i  Depth 

Hot  tom 

River 

Uni vers i t  y 

River 

1  mi. 

Water 

Upstream 

Down st  ream 

Plant 

Mav  2 

0.20 

0.12 

0.  14 

0.  14 

0.13 

0.  12 

9 

0.09 

0.08 

0.07 

0.  16 

0.08 

0.06 

16 

0.17 

0.  10 

0.  10 

0.  12 

0.07 

0.  12 

23 

0.15 

0.  10 

0.13 

0.24 

0.  12 

0.  18 

30 

0.15 

0.05 

0.09 

0.11 

0.03 

0.06 

J  um»  6 

0.09 

0.  11 

0.  1  1 

0.  19 

0.06 

0.09 

12 

0.  10 

0.12 

0.  12 

0.17 

0.  12 

0. 1 1 

19 

0.  14 

0.  16 

0.13 

0.17 

0.13 

0.  12 

26 

0.20 

0.  12 

0.13 

0. 1 1 

0.29 

0.  12 

Julv  5 

0.23 

0.15 

0.15 

0.  18 

0.13 

0.  14 

10 

0.20 

0.20 

0.21 

0.29 

0.17 

0.23 

18 

0.21 

0.  16 

0.  15 

0.  18 

0.12 

0.13 

25 

0.17 

0.  16 

0.15 

0.17 

0.  14 

0.15 

Aur.  1 

0.04 

0.  14 

0.  14 

0.17 

0.  14 

0.15 

8 

0.02 

0.02 

0.04 

0.11 

0.08 

0. 10 

16 

0.07 

0.  10 

0.  14 

0.15 

0.  16 

0.  1 1 

22 

0.05 

0.07 

0.08 

0.  16 

0.06 

0.06 

28 

0.20 

0.09 

0.08 

0.  10 

0.07 

0.11 

Sept.  5 

0.  12 

0.06 

0.  to 

0.95 

0.06 

0.06 

1  1 

0.05 

0.02 

0.07 

0.28 

0.07 

0.08 

19 

0.85 

0.12 

0.  12 

0.13 

0.03 

0.12 

26 

0.  34 

0.22 

0.23 

0,  54 

0.  30 

0.20 

_ -  -.1 

> 

AMMONIA  Table  15 

(®k/0 


Date 

1977-78 

County  K<1. 
W-48 

Iowa 

River 

Upstream 

|  Coral vi lie  Reservoir  No.  ? 

Iowa 

Riv.-r 

1  mi . 

Down st ream 

Iowa 

River 

Un Ivors  i  t  y 

Water 

I’lant 

Top 

Mid- 

Pepth 

bottom 

Oct .  4 

0.24 

0.28 

0.25 

0.31 

0.27 

0.  14 

10 

0.28 

0.21 

0.17 

0.23 

0.17 

0.23 

17 

0.13 

0.  14 

0.15 

0.  14 

0.15 

0.  16 

25 

0.04 

0.07 

0.05 

0.03 

0.02 

0.06 

31 

0.02 

0.05 

0.08 

0.06 

0.05 

*  0.02 

Nov.  8 

*  0.02 

0.08 

0.11 

0.07 

0.04 

0.02 

15 

0.  1 1 

0.13 

0.05 

0.07 

0.04 

0.07 

21 

0.  10 

0.  10 

0.  10 

0.  10 

0.09 

0.08 

30 

0.17 

0.07 

0.11 

0.13 

0.11 

0. 1 1 

Pee .  7 

0.17 

0.08 

0.09 

0.  10 

0.  10 

0.  10 

12 

0.  18 

0.15 

0.13 

0.  14 

0.15 

0.11 

19 

0.  34 

0.28 

0.15 

0.  15 

0.13 

0. 14 

28 

0. 19 

0.24 

0.21 

0.22 

0.20 

0.19 

Jan .  4 

0.24 

0.30 

0.27 

0.27 

0.28 

0.29 

10 

0.22 

0.15 

0.13 

0.  14 

0. 10 

0.13 

17 

0.32 

0.22 

0.26 

0.20 

0.22 

0.09 

24 

0.  16 

0.15 

0.17 

0.  14 

0.13 

0.09 

31 

0.  37 

0.  33 

0.31 

0.38 

0.22 

0.17 

Feb.  7 

0.  34 

0.28 

0.  31 

0.  31 

0.22 

0.  16 

14 

0.  34 

0.  39 

0.40 

0.41 

0.  31 

0.26 

20 

0.30 

0.  34 

0.35 

0.36 

0.32 

0.28 

28 

0.50 

0.53 

0.49 

0.51 

0.  50 

0.35 

Mar .  7 

0.44 

0.50 

0.60 

0.60 

0.46 

0.45  i 

15 

1.35 

1.38 

1.  32 

1.34 

0.61 

1.06 

21 

0.25 

0.28 

- 

- 

0.  30 

0.22 

29 

0.56 

0.76 

0.  78 

0.82 

0.72 

0.57 

Apr.  4 

0. 16 

0.34 

0.35 

0.  36 

0.54 

0.30 

12 

0.70 

0.94 

0.90 

0.90 

0.70 

0.56 

19 

0.35 

0.30 

0.30 

0.32 

0.11 

0.07 

25 

0.04 

0. 16 

0.08 

0.08 

0.13 

0.06 

AMMONIA 

(»g/l) 


Table  15  (cent 'd) 


(coralville  Reservoir  No.  2 

Date 

1977-78 

County  Rd. 
V-48 

Iowa 

River 

Upstream 

Top 

Mid- 

Depth 

Bo 1 1  om 

I  owa 

River 

1  ni . 

IVownst  ream 

1  owa 

River 

University 

Water 

riant 

Mav  2 

0.04 

0.0J 

0.02 

0.03 

0.04 

0.04 

9 

<  0.02 

0.03 

0.03 

0.03 

<  0.02 

<  0.02 

16 

0.  16 

0.22 

0.22 

0.27 

0.27 

0.15 

23 

«  0.02 

<0.02 

<  0.02 

<0.02 

<  0.02 

<  0.02 

10 

0.08  . 

0.22.  _ 

0.2fl 

0- 10  _  . 

June  6 

*  0.02 

0.  15 

0.44 

0.03 

12 

0.02 

0.50 

0.44 

0.64 

19 

0.07 

0.69 

0.69 

0.  1 1 

26 

0.  14 

0.15 

0.  13 

0.11 

0.29 

0.07 

July  5 

0.09 

0.22 

0.27 

0.21 

0.21 

0.  1 1 

10 

0.  1 1 

0.15 

0.  19 

0.17 

0.  10 

18 

0.  12 

0.  14 

0.26 

0.20 

0.07 

25 

0.07 

0.21 

0.21 

0.20 

0.  18 

0.07 

Aug .  1 

0.  16 

0.  30 

0.  32 

0.  38 

0.30 

0.20 

8 

0.42 

0.33 

0.41 

0.58 

0.  39 

16 

0.  1 1 

0.  33 

0.42 

0.64 

0.41 

22 

0.12 

0.88 

0.97 

1.04 

0.44 

28 

0.  19 

0.89 

0.96 

0.93 

0.48 

0.11 

Sept.  5 

0.  14 

0.50 

0.68 

1.09 

0.64 

0.21 

11 

0.  1  1 

0.  19 

0.43 

1.12 

0.66 

0.20 

19 

0.26 

0.78 

0.78 

0.86 

0.  38 

0. 10 

26 

0.  10 

0. 10 

0.04 

0.28 

0.24 

0.12 

1977-78 


Oct.  10 
25 


Nov.  8 
21 


County  Rd. 
W-48 

Iowa 

River 

Upstream 


NITRATLS 

(N03-N  mK/0 


Coralvllle  Reservoir  No.  2 


Mid- 

Depth 


Bottom 


Iowa 

River 

1  mi . 

Downst  ream 


Table  lb 


Iowa 

River 

University 

Water 

Plant 


Dec .  7 

19 


Ian.  17 
31 


'eb.  14 
28 


tar.  15 
21 


ipr.  4 
19 


lav  2 
16 


lune  12 
26 


July  5 

18 


3.53  3.70 


NITRATES 
(NO3-N  mg/1) 


Table  lb  (cont 'd) 


BIOCHEMICAL  OXYGEN  DEMAND 
(®r/0 


Table  17 


Da  t  e 

1977-78 

County  Rd. 
W-48 

Iowa 

River 

Upst roam 

Coral vl lie  Reservoir  No.  2 

I  owa 

River 

1  mi . 

Downs t  ream 

Top 

Mid- 

Dcptli 

Bo  1 1  ora 

Oct . 

10 

2.3 

1.2 

<  1.0 

2.0 

<  1 .0 

24 

4.6 

2.  3 

2.4 

2.2 

2.5 

Nov. 

8 

1.8 

1.7 

2.0 

2.  1 

1.6 

21 

1.5 

2.5 

2.2 

2.5 

1.2 

Dec . 

7 

1.2 

1.7 

1.3 

1.3 

2.2 

19 

4.7 

2.4 

1.9 

1.9 

2.9 

Jan. 

17 

3.  3 

2.9 

i  1.0 

<1.0 

<  1.0 

31 

«  1.0 

<  1.0 

<  1.0 

<1.0 

1.2 

Feb. 

14 

<  1.0 

<  1.0 

3.4 

<  1.0 

28 

1.0 

1.1 

<  1.0 

<1.0 

3. 1 

Mar. 

15 

7.1 

6. 1 

1 

6.6 

6.9 

1.8 

29 

3.4 

3.6 

|  3.5 

3.5 

4.2 

Apr. 

4 

2.  1 

2.1 

1.7 

2.0 

2.2 

19 

6.  1 

3.7 

3.2 

3.5 

2.7 

May 

2 

2.5 

1.9 

3.0 

1.9 

16 

3.2 

2.5 

4.2 

4.4 

June 

12 

9.0 

3.0 

4.2 

2.3 

26 

3.2 

1.7 

1.9 

1.7 

1.7 

— 

1  own 
lii  vor 

Di»  I  vi-rs  i  t  y 

W.iter 
1*1  ant 


1.0 

3.7 


1.6 
<  1.0 


1.2 

1.9 


<  1.0 
<  1.0 


1.1 
<  1.0 


3.9 

3.8 


1.7 

1.5 


2.6 

4.2 


1.5 

1.3 


3.2 

2.0 


2.9 

1.3 


3.5 

2.2 


3.7 

1.5 


Tab]  <•  17  (cont'd) 


BIOCHEMICAL  OXYGEN  DEMAND 
(mR/1) 


[  Coral  villa  kosoivoir  No.  ? 

Date 

County  Kd. 

I  OW.l 

Iowa 

W-48 

It  l  ver 

River 

Top 

Mid- 

Hot  tom 

1977-78 

I  ova 

lk*pt  1» 

1  ml . 

l>n  1  vers  i  t  y 

River 

lViwn-st  room 

Wat  or 

Up.st  ream 

Plant 

Aug .  1 

9.3 

2.5 

1.3 

2.8 

2.3 

1.6 

15 

8.5 

6.  1 

4.5 

5. 1 

4.6 

2.1 

Sept .  1 1 

6.  1 

4.5 

0.9 

3.7 

2.8 

1.5 

26 

2.0 

2.6 

2.5 

3.7 

2.3 

1.2 

- 

THRESHOLD  ODOR 


Table  18 


Cora 1 v i 

11c  Reserve 

•  i  r  _No .  2 

. . “  ~  “  • 

Date 

County  Rd. 

Iowa 

Iowa 

V-48 

River 

River 

Top 

Mid- 

Bottom 

1977 

-78 

Iowa 

Depth 

1  mi. 

University 

River 

Downst  ream 

Water 

Upstream 

Plant 

Oct . 

10 

24 

42 

42 

42 

13 

24 

25 

56 

56 

32 

32 

42 

56 

Nov. 

8 

32 

24 

24 

32 

24 

24 

21 

32 

32 

18 

18 

24 

13 

Dec. 

7 

24 

18 

15 

15 

_ 

18 

19 

18 

18 

24 

24 

24 

18 

Jan. 

17 

18 

7.5 

18 

24 

24 

18 

31 

24 

“ 

“ 

18 

24 

Feb. 

14 

24 

18 

18 

24 

24 

24 

28 

42 

42 

42 

42 

32 

42 

.  Mar. 

15 

42 

42 

42 

42 

32 

42 

29 

56 

56 

42 

56 

56 

56 

Apr. 

4 

75 

56 

_ 

56 

100 

56 

42 

19 

42 

42 

32 

42 

56 

42 

May 

2 

24 

18 

18 

24 

32 

42 

16 

42 

32 

32 

32 

24 

24 

June 

12 

56 

32 

42 

42 

42 

42 

26 

42 

56 

56 

56 

56 

56 

July 

5 

75 

56 

56 

42 

42 

42 

18 

32 

42 

56 

75 

24 

32 

THRESHOLD  ODOR 


Table  1  (cont ' d) 


Cornlville  Reservoir  No.  ? 

Date 

County  Kd. 

I  own 

Iowa 

W-48 

Top 

Mid- 

Bottom 

River 

River 

1977-78 

Iowa 

Depth 

1  mi . 

University 

River 

Downstream 

Water 

Upstream 

Plant 

Aug.  1 

75 

42 

56 

56 

56 

56 

15 

75 

42 

56 

56 

32 

32 

Sept.  11 

24 

56 

42 

42 

32 

32 

26 

56 

56 

32 

32 

42 

56 

TOTAL  COL I  FORMS 
(org/100  ml) 


Tahir  19 


f— 

[  Coralvl.ll*  Reservoir  No.  2 

Ihl  C  V 

County  Rd. 

Iowa 

1  ova 

W-48 

Top 

Mid- 

Bottom 

River 

River 

1977 

-78 

Iowa 

Depth 

1  ml . 

University 

River 

IViwnst  ream 

Water 

Upst ream 

Plant 

Oct. 

10 

30,000 

600 

500 

900 

500 

600 

24 

60,000 

200 

<  100 

<  100 

300 

35,000 

Nov. 

8 

1,400 

300 

100 

400 

300 

100 

21 

12,000 

<  100 

<  100 

<  100 

<  100 

<  100 

Dec . 

7 

2.300 

2,100 

1,500 

2,100 

390 

<  100 

19 

90.000 

<  100 

100 

800 

750 

100 

Jan. 

17 

6,800 

8.  500 

2,800 

5,500 

2,700 

900 

31 

4,000 

1,400 

800 

500 

400 

100 

Feb. 

14 

1,300 

900 

1,500 

900 

200 

<  100 

28 

1,200 

900 

1,000 

1,500 

500 

<  100 

Mar. 

15 

39,000 

35,000 

23,000 

36,000 

2,300 

1,300 

29 

5,300 

5,300 

4,800 

5,100 

2,400 

900 

Apr. 

4 

1,500 

400 

400 

600 

100 

<  100 

19 

74.000 

50,000 

30,000 

28,000 

1,300 

1,600 

Hav 

2 

900 

<  100 

600 

300 

300 

<  100 

16 

2,000 

1,100 

1,800 

1,700 

1,000 

2,300 

June 

12 

200 

<  100 

<  100 

200 

300 

<  100 

26 

230,000 

1,100 

1,800 

1,300 

800 

1,500 

July 

5 

2.000 

500 

400 

800 

1,600 

400 

18 

800 

_ 

2,600 

200 

600  ( 

900 

400 

TOTAL  COL 1  FORMS 
(org/100  ml) 


l.iblf  (i-ont'd) 


FECAL  COU  FORMS 
(org/ 100  ml ) 


Tal>  It*  20 


Coral vi lie  Reservoir  No.  2 

Date 

County  Kd . 

Iowa 

I  ova 

W-48 

Top 

Mid- 

Bot  tom 

River 

River 

1977 

-78 

I  ova 

Depth 

1  mi . 

University 

River 

Downs t ream 

Water 

Upstream 

P 1  ant 

Oc  t . 

10 

5,300 

110 

160 

90 

290 

170 

24 

19,000 

<  10 

10 

50 

70 

15,000 

Nov . 

8 

900 

140 

140 

200 

160 

90 

21 

1,300 

<  10 

<  10 

10 

10 

60 

Dec  . 

7 

90 

<  10 

<  10 

<  10 

«  10 

<  10 

19 

5,100 

10 

10 

<  10 

30 

160 

Jan. 

17 

1 ,  300 

70 

60 

60 

*  10 

20 

31 

840 

20 

<  10 

<  10 

<  10 

<  10 

Feb . 

14 

350 

400 

420 

390 

90 

10 

28 

130 

310 

390 

90 

60 

10 

Mar . 

13 

4,800 

2,000 

2,500 

1 ,600 

270 

1,500 

29 

160 

50 

40 

10 

10 

20 

Apr. 

4 

20 

10 

20 

20 

10 

10 

19 

17,000 

13.000 

1 1 ,000 

7,200 

390 

980 

Mav 

2 

280 

<  10 

100 

80 

250 

60 

16 

1,000 

370 

330 

510 

200 

480 

June 

12 

40 

80 

30 

170 

«  10 

<  10 

26 

43,000 

490 

460 

500 

2,000 

300 

July 

5 

1,100 

200 

210 

200 

<  10 

<  10 

18 

600 

80 

90 

400 

50 

240 

FECAL  COL I  FORMS 
(org/100  ml) 


Tal'lc  20  (cont’d) 


FECAL  STREPTOCOCCI 
(orR/rnl) 


Tabic  (corn'd) 


total  PLANKTON  OKCiAN  1  SMS 
(or^anisms/ml ) 


Table  22 


1^77-78 


County  Ktl . 
W-48 

Iowa 

River 

Upst  ream 


Oct.  24  11.156 


Nov.  8  10,692 

21  17,375 


Dec.  7  4.900 


Coral vi lie  Reservoir  No.  ? 


Mid-  Hot  torn 

Depth 


4,010 

1,114 


2,005 

6,010 


5,  346 


May  2  24,286 

16  8,475 

30  16,706 


June  12  16,129 

26  335 


July  5  5,276 

18  2,734 


8,242 

18,043 


891 

1,337 


2,673 

1,120 


1,797 

4,678 


4.455 

17,152 

13,810 

20,714 

8.910 


1,282 

558 


2,705 
1  ,619 


8.465 

28,515 


891 

1,114 


2,005 

1,337 


2,673 

2,676 


8,242 

20,047 

12.483 

18.275 

11,147 


1,505 

669 


4  )2 
2,986 


6,014 
31 .408 


7,574  8.465  6,014 


2,228 

2,228 


4,678 

446 


6,237 

5,123 


7,350 

22,275 


15,599 

18,043 

11,150 


1 ,617 
558 


3,345 

3,151 


I  own 

Iowa 

River 

River 

1  mi . 

University 

Downst ream 

Wat  cr 

Plant 

12,700 

8,248 

6,014 

1 1 .806 

5,132 

5.792 

13,810 

5,792 

1,559 

1,337 

“ 

1,114 

1 .340 

668 

4,900 

668 

16,709 

13,588 

5,123 

3,119 

4,900 

6,905 

26,285 

17,512 

12,920 

13,588 

23,198 

30,520 

14,933 

11,586 

1,840 

446 

502 

167 

3.655 

446 

1,784 

669 

TOTAL  PLANKTON  ORGANISMS 
(org/ml ) 


Tabic-  22  (cont 'd) 


